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31-1 



1020030037739 ^^^V: 2003/7/5 

(Sequential Lateral Solidification : SLS^ ^^^) ^^'^^ ^^1^* 

^ ^:^>^ Jl^>S|-(SLS) «<.l-^^ <^1^^>^ ^Sl^-ir ^^S|-*m 

^ ^^1 ^#-2.3.^ ^^21- s.>^^«^l 

£. 6e 

SLS. ^\^^3., ^^S^^, 
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1020030037739 #^ ^^^V: 2003/7/5 

^S^^ 1}-^{A method of crystallizing silicon} 

S. 1^ SLS ^^^^ «o^^^l ol-§-5l^ -S.^^^ 

i 2fe ^ell SLS 7l^^ <^l-S-s^><^ ^5^€-^ 4^5l-^V7l p>>^3# 711 AS. 

S. 3a ^^1 3c^ f^sfl^ SLS 7l#^ oj-g-^ n^^^ ^^t}^ 

£ 6a S. 6e^ ^ ^^<^1 ^-^r ^^i^flS- H^l^ 

S. 8^ ^^<^1 i4€- l-#-T-^ RMSCRoot Mean Square) 7l ^7] (roughness ^ 

190 : 11311 wV^cle:] 191, 290 : 

270 : ^\^3. 272a. 272b, 272c : ^^^11^ 

273 : 282a, 285a : ^] 1 '^'^ 

31-3 



1020030037739 %^ 'U^}: 2003/7/5 

282b, 285b : ^1 2 0.i]]<i\ <^^.282c. 285c, 286c : ^ ^5^^ '^'^ 

283a : ^1 1 283b : ^1 2 

283c : ^1 3 284 : ^]^^ 

285 : ^-^ 286a. 286b : €• Iie11<y 

(Sequential Lateral Solidification : <>M, SLS^ ^^^) "J"^* <^l-g-^><^ 

<i8> ^tiSl- A>^S. Alcfl7l- ^.^^^<^1 rtl-el- ^>^S|-, ^^2|-, 

-^^^ S^l^^KFlat Panel Display)^ €-^^^^1 cfl^^l^^cll, n 

. ^ ^ ^])^^^ -i-^^l ^4^t!r "5^^^ S^l ^^1 (Liquid Crystal Display)7> *^*f7ll 7fl^5] 

^ ^^"=^1 ^'a-^ ^7>e><^ A^A^s]^ ^7]^^o\\ o.^>^ on 
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1020030037739 %^ "U^}: 2003/7/5 

<20> on^ ;^v^lo^ 7]%^ 5L^^}^cil, 

^^^]^B\d\] ^]^^ ^(amorphous silicon ; a-Si:H)<^l 

<2i> ^7] Hl^^ ^e^^^ ^i-^l^i #^*V*^ ^^(thin film)^ ^^^^V^ ^<^1 
7]-^s]-o^, ^S. -§-S-^^ 7>^1^ -B-S^# 71^3:0.5. A>-g-Br>^ sfl ^( 1 iquid 

crystal panel )^ ih^Xswitching device)<^l ^^^l ^V-g-tb^f. 

i£Al4i;^>o) T:fl^^5).7> <^^-S: ^/sfl^ol o;!!:]-. 
<23> ^^1, cflig^, ^ sfl^ <^^j.^:g.5j^^ o^^l^ ^^^^B] (laptop 

computer), ^^o] TV-g- -aj^S^l^i;^!-^ ^^--g-s)-^ -r-^tb ^71^^ sa^(<:41^ 1:^ 
^TllJLSj- oi:^:£(30ciif/VS)^ ^^2)- -S-^^A^ ^ ¥^^^(leakage current))^ s|- 

^ T^^iJi^># ^2^€-(poly crystalline silicon)^ -§--§- 



<24> ^^1, cf^;^ ^el^ MVn^o^ ^7l^ ZL£ll^(grain)^ H7loll ^ 

<25> ^ 3.2;i]olo^ a.7l7> ^7}^o\] tcj-ej- ^;NlJL32f ol-^i7l- ^7>tb^. 

<26> tt|.E)-A^, <^le1t!: Jl^^l-o.^ ^B^^* ^b^^^ "J-'^o] ^ o]^S. ^Sl^JL 

^^^^ -iBl^-^ ^12:B^>^ SLS( sequential lateral sol idif ication)(^^>^ Jl 
^^)7l^ol 'WO 97/45827*3)- ^7H^*1 '2001-004129 '<^] 
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1020030037739 W^ ^^>: 2003/7/5 

<27> SLS 7l^^ ^5^e :iftll<y<^l Ji^i- -^e^^-^ ^^l^<^l^i ::i ^ 

^l^<=>fl tfl^H ^^^tlrcffe ^>^* <^1^^ ^^S. ell^l^i <^m^l^ a.7] 



sq- e^lo];^-] wjdaser beam)^ ^Afi^^o) o]-^^ ^'^^?\] S^^H :=L5ll<y^ 
<28> ols]^ SLS 7l^* oj^t!- cflsl-o^ ol^l- ^ 

<29> i 1^ SLS ^^^Sh ^^B]^ H^^^l^^. 

<30> SLS ^«1(100)^ efl'^l^i ^(112)^ ^^^^m efl^l^i ^^S^^l (111)^, 

sfl<^l^i -f-^ «<i-#^ 1](112)* ^^^^(113)5q-, 7] 

^(116)<='11 ^<^]^ '?](112)* 4^H(114)^, p>^iaL(114)S] ^■ 

^o\] ^p^]^}c^ ^V7l p>i3(114)l- -f-^tb efl'^l^i ^(112)^ ^^th ^ 

^^€^(113)» -f-^ n^]^^ ^1^(112)^ ^r:f. 

<32> ^7] D>>ia(114)<^l cfl-i-Sl^ ^^Hl^ ^^€r ^^■'^l 7lJa:(116)o1 

<33> Oji^, ^1-71 71^^(116)2] 2.^ <^«^ ^^^^>7l ^tflAi^ ^V7l X-Yiitfl ^1 ( 117) 

♦ 41*]- 711 <^1^*>^ ^^S.^ <^^* ^^2] O.^ ^i:fl5)l ^7}^ >^l-§-tl-4 
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1020030037739 #^ ^^>- 2003/7/5 

<34> ^1-71 i3>>xa(114)^ s^jo]^^ ^(112)^ -i-^^l^l^ <^ 

<36> i3}9\. ^Hfls^ SLS ^wll- ol-g-^l-c^ ^B]^-ir ^^5|-s:>^ 

<37> <^aV^ o.^^ ^^^^ ^2^^^ 7l^(116)<^l a1 2^1 (buffer layer)(T^l 

^X\)^ ^A^s>ji, >^i-7l al3^# ^vo-ofl v]^^^ % <^l-§-*H 

<38> >^7l 7l>a-#2i-^(CVD)-i-* ^>-§-^l-'^ 71^(116) 

<4i> «^7]A^, eJl^l^il- ^]-%-^ ^^^^ 71:^(116)^ ^ 1^^^ ^ ^ 

<42> fiims^V'S, Sfl^l^i ^(112)^ ^}:^3.ilW^ 3.7]?} ^]^:^<^ 9X7] nfl^ol] 

tfl^2^ -a-7l P>i3.(38)l- H nflu>^- ^^^^ 
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1020030037739 #^ ^^V^ 2003/7/5 

<43> olufl, ^7] pl->xa(114)^ 1^^^^ € ^ #s^(block)ol 

<44> £ 2^ ^e|l SLS 7l^^ ol-g-^V^i ^B^^^ t^Vrf^al- 7Bef^ 

<45> £. 2<^1 M-Bj-^ w]-^ ^o], ^eflo:| o>>^;a(ii4)6|l 341^^ c^^(ii4a)2l- 

:f.2|.<:g ^ <H] cH^^H til^^ ^el^^i-^ (melting regime)<^lAi^ -8-§-€ ^1;^ 

wV^c] el (boundary) 71- #1-^>^a^ ^^^^ ^4^711 ^rf. 

<48> o] nfl, ^, -^71 t'V^adU)* ^^f^l-o^ -a-7] 1^ 115) 

^ Bfl€^ X^-2.S. ^^ojD^ ^^^cf. 

<49> o] nfl, ^7] o]^:^S.^ >^7l T3>i3L(114)^ 7>S-«<J-^^ ^<i]^^ ^, '^■7] ^2.<^1 
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1020030037739 2003/7/5 
<50> o]ty, 3a ifl^l :£ 3cl- %Si^}<^, ^efl^ SLS 7]^* oj-g-tV ^:^s\- ^^^-^ >^ 

<5i> <^7lAl. £ 3a ifl^l £. 3c^ 2 ^(shot) SLS l-e^^e)^ ^j-'^* ^<=>] 

<52> ^7l 2-^!^ l-el^e)^ ^^Sj- 7l:& <ySlSl <^^oll 511<^1^ 'l]^ 2S| 2: 

Sl^S ^-flS. Affli^^S. ^l^Hl^^l-S-t!: ^, ^-^1 7>^«J-^o.SS^ :5l^^><^ 

^*V^ ^^^5^- ^S^m «o1-^°14. 

<53> S. 2^ ^}d^3.(lU, nl:£A])l- ^ofl ^p^]^f]JL el] 

# ^A>^>o^, ^^tt 71^^:011 ^2)-^ wl^^ ^S^^^Sl 

<54> olnfl^ ^A>€ efl^^l^i ^7l T3V:±ia.«^l 1^^^ 2^ 114a, 114b) 

oil o|^fl M-if^^ -^^^ o.^ a]^^ ^el^ ai-m-^ ^^i-2|-tbi=f . 

<55> o]9\. ;g o.^ ^V7| g||o]^^ <^m^l^ ^>7l ti]^^ ^Sl^ ^^^^^1 ^^^1 



-^-^ "^Hli-i;^! ^^cfl (complete melting regime)# ^V-g-fV^-. 

<56> ^7] ^^^1 -§--§- S]<H ^-^Sj-^ ^e^^^ no] 7^ ^^S] SAV7> Jl^^"^ W]^ 

^Hll ZL ol^>s. ^^j^^ <^^^ ^7l n>>i3Sl ^3)- <^^(iE. 2fi1 114a) 
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1020030037739 %^ 'U^}'- 2003/7/5 

7>xl^ *^^(A1. A2. A3)ol ^7] ol-^ia.^ "^-^(S. 

<58> ojnfl, .^-71 ^^(Al. A2, A3) xfl^Hl^i^ ^7] 2^1o];^il- -f-Sfl -§-§-^ on>^ 

iieil<y(166a, 166b)<^l ^^^3^>o^ £.^1^!: ^M- :3.e^l<?I 

<59> cf^o.^, ^7] 7]%o] ^o^^ ^^^]]o]7,]in]^X\)^ ^7] ^}^3. ^^(^ ^ 

^13.(114) X-Y^Bfl^l^l^ Y^-^S. ^l^s^l-Tfl 



<62> ojsq. ;^oi srV^, i^V ell<il;^i sa}<^1 ^sfl ^^^^ ^e1^^ zieiloio] ^^^> 

^ l/2ofl ^'^B^V^ ^oli- liel]ol o.^ ;,fl A^^*>7fl -gcf. 
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1020030037739 #^ 2003/7/5 

<64> ffj-el-Ai, £ 3c<Hl ^'^l. 'a^^V^l ^^^tb ^'^l* ^e11^(168a, 

168b)^^ ^^^^ l-el^^l^ ^^ev#* ^^^^ n=- $X^. 

7] ^ 11511^ (168a, 168b) ^^l 4 ^^^*><=^ -£^1^ "^IrM- ^11^^ 

I12^]<?1 wV^i:^el(168c)* ^^^*>7ll ^cf. 

<67> £ 4^ ^2fl SLS 7]^^] S]^}'^ =L^]9l ^^I'Hl^i l-#-^7> ^ 

oj^ol 112^1^ Hl-^c1el(i90)<^l^i l-#-^(191)7> ^^^slTll ^cf. 

<69> Wlsfl ^-a-^ ^:£7> ^ 10% 3.71 nfl^<^l(JL^l-^ 

^JE : 2.30 g/cnf, <^^2] ^S. : 2.53 g/cnf) ellol;^-loil o^tfl ^el§ "a^^*^! :n.^'='] 

€ °H 10%^ -^^ ^^M-Tfl ^cV. 

^ ^^ol-S-«^l ^^^^ ^Efl^ on>^o^ ^^ofl ziefl'?! w]-^ 

c-le|(190)# 7HJL zi w>^t:-lEl(i90)«Hl>H 1-#^(191)# 7}^]^ ^tfl* 7>;^l7ll ^t:^. 
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1020030037739 %^ '^^}- 2003/7/5 

<72> atb. l^^^ Ci-^ 711 si ^^^^1^ ^^^1-^ ^<^ll-2.:i^ ^-g-^H ^ 

SI^ ^^^H^^lr^iEi ^XVl- ^l^^>7l <>\^51, Cf=^ 71151 ^^^v|l<^lAi^ ^^1-^21 

[t^^l <^1^J1^> 7l^^ 4^11 

<73> ^ ^:^>^ JI^>5|-(SLS) <^l-g-^l-<=^ ^^5l-^>^ t-11 o;i<H 

^>-§-*>^ ^>^3.1- ^ 1:2^^^ ^s.^ ^Bii^ 511 oi 

¥^ 7>;^l:£s. .^1-71 - ^i^oi y3]t)\^t}^^ ^^^^H, wV^- ^1 

:?_H1 ^a^^^ oil- 4. o;^^ ^el^ ;^l^^m 

<74> Aj-7j^ ^^^*]-7l ^ ^'^'Hl tc)-^ ^^^2}- w^i^^, Hl^^ ^sl€- 

«]-^Vol ^A^^ §al3:>^ ^71151-; >a-7l 7]^^ ^^^] ^] 1 

^^71 ^1 1 Al-Olo^ ^m-^7> ^>^^5l^ ^] 1 1:^131-. ^V7l ;^1 1 ^^l- ^^^l- <^ 

^e^Tll tifl^ls]^ ;m 2 ^3}- ^ >^V7l ^1 1 ^^o^ cmo\] cfl-g-slTll 

^^^S]^ ^1 3 ^4 ^^^Sl^ ;tll 2 o.^ -^l^l^l^l^ ^711 

s\-; ^^7] D].>^H«^1 ellol;^! SAf^>^ ^^^l^l-; ^^7] ^}^^3.9] 1 -f-^l- ^5i* ^tfl 



31-12 



1020030037739 ^^>: 2003/7/5 

>i ^]o]7.] laio] sAvs]oi 7]^<^] :^^s\- ^^^s^- ^ ^g^^ ^m^] ^^m^ i 4^ 

^Aj-sH, >^7l 2 -f-^ 5ll<^l^i ^1 1 ^^^^ ^ 

^ ^5^^ '^^^^l ^1 3 5ll<^l^-l ^'^l ^^l;* 5L^s> 

^ efl^l^i ^ sfl^^l 1/2^ ^^-^^ ttt^. 

<76> ^V7l ti>>i3.^ 1 1:^<H1A-1 1 ^<^]^ tb^ 2:^>*l-5! 

<77> ^1-71 pf^a^ 2 lrs^<=>fl^i All 3 All 1 '^^'^l^i ^ ^S^^ "^"^^ 

<78> >^7l t^V^a^ All 2 Ir^lollA-l ;^1 2 4>7l All 1 '^^^^l^l ^1 1 ^ 

<79> ^7] All 1 -f-Sl- ^^Sr ^ ^><^1^ ^l-^-¥-<^l Cfl-S-^V^ '^^^^l -S-^ 

(explosive solidif ication)7> ^^"d" ^ 9X^^ 5-^^>7ll tifl^lsV^ ^^1.2-^ 
<80> '^-71 All 1 -f-^ ^1 2 All 3 ^^itcl- e 
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1020030037739 • %^ 'UA- 2003/7/5 

<82> ols]-, ^^t!: S'S* *><^ ^ T^^l^^ ^Al<^l<=>fl ifl^fl^i ^4^1 -M 

<83> a. ^t^oi]A-^^ SLS 7]#^ <^1-g-*H 211<='1^-1 T^>^3.* ^^^1 N 1:^-2-^ 

A] ^^1-^ ti]^^^ '^s :i^(single scan) ^V-B- 

<85> x£ 5011 v}9\ :^o], P>>,a(270)<^l^ ^-^^ ^3f3illi(272a. 272b, 272c)ol 

T^^^Slo^ ^^t^l, ^4 ^^(272a)^l ^S. i^^^^ T^^^^ ^11^ 

s^CO^l-, -^M 1 IrS^CC)^ *^(272a) ^V<^1^ ':fl-§-Sl:£^ ^^^^ 

^^(272b)3)- 1 Ir^iCC)^ ^^(272a) ^^^1 cfl-§-Sl£^ ^^^^ -^^^l^ 

7V^1^ #^(272c)^ 7V^1^ ^1 2 ^mD)S.S. ^^^^1=1-. 

<86> n^-ej-A-l, ^Bflo]^l(:£Als)^l D>;fia.(270)^ 1/20] f^^5]7fl 7V 

yj-^-^s. ol^sVTfl s]^, >a-7l n].>ia.(270)^ 2 1:^(d)<h1 ^t}^ ^4 

(272b)^ ^7l >11 1 IrS^CC)^ ^5!)- ^3i(272a) ^><^1^ ^^(273)<^1 ifl-§-^>^ ^1^ 

<87> ZLSlJL, >a-7l i3V:ia(270)^ ^1 2 ^S^(D)oll ^s]-^ C]-^ ^f-S)- ^3i(272c)^ ^7l 

^1 1 l-^(C)^ -f-4 #^(272a) f-:?]: ^^ofl ^ ^ 9X^. 
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1020030037739 ^^ 'U^}'- 2003/7/5 

<88> vi}^3.i270)^ ^1 1 1:^(C)<^1 ^^V^ ^4 *^(272a)^ ^■id)^ ell 

<89> tcfe^-Ai, >^V7l ;H1 1 l:^(C)<^l^i ^■o] €■ ^4 ^^(272a)<^l cfl-§-*>^ 

-g-jLAio^i <i -^^^l -a^M-^ n.^<^d<^] ^^^^^^ ^^M.^ ^ 

<9i> ^3[^o^S., u>iEL(270)l- >iEflol;^ll- 7}^ ^l^^}'^ 

* o}y^B^, z]]o]7.] til ^^^A] 1 1:^(C)<^1 cfl-g-^H ^^^^l^ 

^4 #^(272c)^ <^1^^><^ 
<92> o]^!-, £ 6a £ Be* #2:e]-c^ ^ ^t^o^] xx^^ ^E)^ ^j-'^^ 

<93> £ 6a S. 6e^ ^ ^'^<^1 ^^1- ^^i^flS. Sa]^ ^iS:£c,l 

<94> 7]^(220)<^1 ^^^^^ tt^j^^Cbuffer layer)(i3]S.Al )^ ^^^*>^, ^7] 

<95> cf^^s, wl^^^ €-(222)* l^^elsVc^ ^^^^ ^^cf. 
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1020030037739 #^ ^^^V: 2003/7/5 

<96> i 6a^] iAltV w>S!i- :^ol, ^7] w]:^^ ^el^-^l ^^''^ 71:^(220) ^>-^<^l -^-^l 

<97> ZL^^Jl, 71^^(220) ellol;^^ (laser beam) 2i^} ^^tVi^V. 

<98> ^o]^:\ Bj SA> ^^o] i^V^aCS. 5^ 270)<^1 ^^i^ ^] I 4: 

^(C)^ ^ 5^ 272a)S] ^^o.^ ti]^^ cg^o] ^^^sjo^ 1 

^^(283a)^ ^^^tb^. 
<99> 41- 7l T^V^3.(270)^ 1 1:^(C)^ ^3)- ^^(272a)o11 i^fl-g-^^ ^ ^ ^1 

^^S. ^c^-. 

<ioo> . ^z]. ^4^1 ^1-71 ^]o]?;\ wjo] 2:A>^ <^^^ -g-g-(melting)slt^, 

7> ^<='l-^m -§--§- '^g^^ *y=^ ;^l^-2-S--^E^ Ziefl<?lol ^^^^>o^ ^1 1 ZLEfl^ <^^(282a) 
3^ ^] 2 Ziefl«y <^^(282b)3l-, ^7l ^ <^^(282a, 282b) Aj-oloil u]^^ ^^^o] a^a^ 
s]^ ^ ^5^^<^^(282c)-^S T^-y^l^ ^1 1 ^^(283a)<5l 

<ioi> nslJl, r>}^^3.i270)S] ^] 2 lr^(D)S^ ^sf #5i(272b, 272c)<^l cfl-§-s^H ^ 

^2|-7> <5l^o1^ ^1 2 '=g^(283b) ^^13 4^ ^^^(2830)^ ^^^tt^^. 

<io2> ^7] <^«^ ^^tl- £ 5011 ^^s:>^ia p>^a.si 1 #€^(051 ^31- 

(272a)<^l tfl-g-^H ^^Si-^ ^1 1 :il-(Cl)3|-, ^^-71 y^] 2 1:^(D)^ ^ 

^(272b, 272c)<^l cfl-g-s^H ^fl^o.^ ^^Sj-^ ^12^^ Zll-(Dl)-2-S 
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1020030037739 #^ *^^>: 2003/7/5 

^^^tb ^^(282a, 282b)^, ^^^^€r^ ^ ^3^^"^^ 

(282c)^S. 

<io4> >^7i ^ ^g^^<=mm2c)^ ^31-^3.(270)^ 211^(2723, 272b, 272c) ^ m] 

S.^ol7> =L^<^^ ^cfl A^^j- ;aoloi :^afl ol^^Vo^ z^- a>z1-^^ ^^(272a)<^l ^^^}^ 

<105> wVfif :^ol, ^J^^ <^ ^ (282c)<^l -^^^^5]^ ^l-H"^ 

<106> '^^cfl (complete melting regime)^ «Hm^l7<}-£( energy density)* 

^ -§--§- (complete melting)^!^^ ^S^^^i)- jl^ ^2l€-^ ^^l^^^l^i n 

^l^<^l^i Iie-fl<^lol A^^s><:^ ^7l 4 ZLBll^ '^'^(282a, 282b) Aj-o] 

ojl^ ^ AjA^<g^(282c)S. ^.^ll^VTll €x:f. 
<109> :iuz|.^o.^_ i 6aoi] £^1^!: , ^7] ti}^^3,{s^ 5^ 270)oll t^'^^^ ^1 1 

^g^(C)Sl -f-uij- ^^(272a) n^^- ^1 2 1:^(0)^ ^4 ^^(272b. 272c) ^xfl^ofl tfl-g- 
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1020030037739 %^ 'U^}- 2003/7/5 

^V*^ 71:^(220) ^1 1 ^^^(2833)^ if-^>^ ^1 1 :3.f-(Cl)iJ)-. ^1 

2 '^"^(283b) ^ 3 ^^(283c)# i^5^>^ ^12^^ lll-(Dl)ol ^ 

^^^^ ^^^3r>^ ^ ^5^^<^^(282c)^ i^sl-o^ T^^^^i^l-. 
<iio> £ 6b<^l S.^]^ ^<^]. ^7] l^V ^]o]7^ ^ 2i^} ^^o] 

<iii> ^ ojofl ^;^^>;^1 ^0.0^. t4€- Dl-i^iaCi 5^ 270)# 

^^Vo^ ^^b:]-^ ^£ Ti}d^3.9\. iEflol^l^ ■^^I'^l ol^s:>o^ 

<112> v^^^, ^>7l 1 ^> ^ 2^^}S. "^^^ ^^^^1 ^>i3.(270) 

^ >^l-7l iEflolxll- ^1 1 1:5^(C)£^ ^4 7>S ^<^UW/2)^^^7l-S «ol-*j=-^^ 

:^^o.^M| >a-7l T3>>ia.^ 1 1-S^(C)«^1 ^4 ^^(272a)^ ^S.^ ^1^ 

^ ^^1^^(222)^ ^^lsr>7fl 5\v^, ^] 2 1:2^(0)^ 1^]- ello]^-! wi ^a>^. 

<113> olnfl, P>>i3(270)^ 2 1:^(D)<^1 ^tl" ^4 *3i(272b, 272c)^ 

^71 ^1 1 Zil-(C1)<^1 ^^V^ nf^sl ;H1 1 "^^(283a)^ Aj-o] a]^ 

(284)3)- 1 <^^(283a)2l -^^o^j ^aJ^ ^ <:g ^ (282c)S) >^va- 
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1020030037739 #^ 'U^l- 2003/7/5 

<115> ^7] 2^1 i\]<=>]^] ^ 2:A>7> ^^S]Tg, ;£ Qc^] ^^]^ ^'^] , ^1 1 ^ 

^■i-(Cl)^ 4^1 e^l<^l^-1 ^^>7> ol^ol;^l7fl s\TJ]^ o]^ ^^(284)4 ^ 

^^'^^(282c)<^l -^^1<^1 4^^s]-^cV. 

<116> olufls. wl-sq- ^o], D>>iH(270)^ ^] 2 #2^(0)21 ^4 #5i(272b)<>fl ^sfl 

5)1^1^-171- ^^l-^m "^i^^ ^7l ^ >S^^*^^(282c)^ ^ ^^1^ ^X\d\] ^7] H 
'^^(282a, 282b)5il- d1^^>711 ^^cf. 

<ii7> ol<q.:g-ol, i^V ^o]?^ ^/^}9\. 2^} ell o] ^ell^^ ^ 

<ii8> ^V7l X-Y ^lEfloi^li- P>ia(270)^ ;^1 1 IrS^CC)^ ^4 ^o] 

(W/2) ol-g-^V^o.^^^ 2^> efloj^i SAHi o^sfl ^V7l ^}^^3l(270)o\] ^^^^ ^1 1 



^(C)^ ^^(272a) 3)1€<^1 i:fl-g-§><^ 71^(220) ^<^1 ^1 3 ^ ^#(E1)^1 

^^^SlJl, ^>7] ^] 3 Iil-(E1)<^]^ ^cflt!:-^^ ^^^tt ^efl'el(285a. 285b)4 

<ii9> .^71 ^^tb '=g^(C2)<^l>^i 2^> eflol;^^ ^AHl Sl^V<^ ^ ^3^^'g^(282c)<^1 ^ 

<120> nl-^l-^i, 2^> 2:AH SltflA-l >^7l ^ '^^(282c)^ 

^^n^"^ ^11 ^^^-=^1 ^«ll ^57)^ ^eflo] wf^clei 7<^1a-i 290)» 

<i2i> >^7l 2^> eflo];?] 2:AH1 sl«flA^ ^A^^ 1 <^^(283a)<Hl>H h1^^ 
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ZLBll<?lol wl;t;g ^^^S ^^^^^H ziBlltl(286a. 286b)^l ^^^^1^. ^flS. 

-g: I151]<?1 wV^t-l 5^1 ( 286c )7> ^^^^cf. 
<122> i^l^ «>sq- :^ol, ^;^3:V7fl ^^^^ ^^tb 

(C2)ol 2^1- ell<^l^i ^ S^V*^! ^*V<^ -^^^^S. ^^s}-^ ^1 3 H 

<i23> s. 6d<Hl £^1^ ^^1. ^7] ^lEflol^ll- P>>ia(270)^ ^1 1 -i-^COS] 

sfl€(272a)^ 7>S- ^^l(W/2) ^-a] oi:g-^>c^ ^7] p>^3(270)o11 3^V ^]^]^^ 

SA>^}T^, £ 6e<^l w]-^ ^^^1. :£ 6c<^l^i ^^^^ ^^tb '^^(C2<^1 <^1<H 

<i24> n^Ji, nV^B.^ ^1 1 ^4 2ll^<^l tfl-S-^>°i 4^ ::z-f-(Fl)^l 

<125> T^^^^ t'Via.S. :£ 6ai^^l 6e^ ^^^^>^. 

7} <y=^4 l-el-^B^^ ^^^^^ ^ Si4. 



<i27> 44- ^4. ^2^1^ 4^42^4 ■i-#-T-(290)^ 4^34 ^4 sJfl^oll 4^ 

"E-^^s. <y^V4 ##-^4 ^4(4€4)7> VJ:4^4. 

<i28> £. 8^ 4€- ##^4 RMS(Root Mean Square) 4 ^7] (roughness)* il 

H^44. 
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1 ^Sj^ ^31- ^^ofl ^^^^ <:g^o|]A-1o^ ^ ^^J^^^'^^* S.-^ 

<132> wl-S!]- aJ-i^^S. ^ ^T^oil 4^ ^^21- ^^i^ ^*S*>^, X-Y iBfloj^l 

7>x]^ ^-^S ^^51- ^ ^ 9X^. 

<i33> ^^s^l^^l^q ^^>:£7i- ^^M^s ^^^2]- ^^}^^ ^^]y} ^<^}^ 

91 ^^s]^ ^^«o^^'y TCPCTape carrier package)^ (bonding) 7]- <>]^^]^^. 
<i35> .^71 ^-S- 5]^^ CMOS ^^^1-^ ^7] CMOS^^l-^ ^^]% N 

<i36> ^^7] CMOS^:^>fe mil-^ ^^^^^^ *>H.S. w>sf ^ ^'^<^1 
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(mobility)* ^ ^7] m^<^l ^-^i^JJfl^^ 3}-^<^l 7H'5d5l^ ^V^o] oicf. 

^ A^V vflollA-] xg- ^o>o^ -^^Sl ^1^^ 7>^ ;^H1 ^sfl H ^ 

<138> ^ SLS 7l^^ <^l-i-^>'^ ^^^^*>^ ^> 

M-^ '^^^ ^-ir:n. ¥«i^11 1:3^011^^^ ^ ^S^^'^^^: ^M^i^ 

^><^ n.^]o] ^Tfl ##^1- ^^^S-H ^^^^ ^^^^ ^Bl^f^ 

<139> ^ '^^'^l^i 37] » 3.711 ^ ^ 0.^>i^ ^ 
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[^n^^J- 11 

W]^^ ^^€r '^^<>] 7]^# ^til*>^ ^^^1^; 

^1-71 7]^^ ^1 1 ^V7l ^1 1 A>o]o^ ^>^:^ 

7> ^^^^^ ^1 1 1:^4, ^1 1 ^4 ^^31- ^^s]7ll wfl^lEl^ 2 ^4 ^ 

^ 2 M-n'-^H^ ^>^a.l- ^^l^l^lfe ^^1^; 

-i-^l-t!: ^71 ^] 1 «^^<H1 ^^51- '^^'^fl iii^ ^^Sl<H 

21 
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[^^•t 31 

-^7] o>ia.£q 1 -ir^-HlAi ;Hl l ^Ji\- ^^S^ ^o]^ ^]o]7;\ h]^ t!:^ ^^V^fSS 

^. 

51 

[^^%^ 61 

(explosive solidif ication)7l- <^<^^ ^ 9XSl^ ^^^}A] «fl^l5>^ ^^-^S. 
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